Objective: The Learning Health System for Spinal Cord Injury (LHS-SCI) is an initiative embedded in the World Health Organization's (WHO's)
S
pinal cord injury (SCI) is a relatively low-prevalence, highcost health condition that affects between 250,000 and 500 000 persons worldwide each year. An SCI has far-reaching consequences for a person's functioning and health, as affected persons experience impairments of sensory and motor function below the lesion level. 1 SCI and associated health problems lead to premature mortality and increased risk for lower physical and mental health compared to the general population. 1, 2 In interaction with environmental factors and personal resources, an SCI may lead to lower participation in social and economic activities. 3, 4 As a result, the lived experience of persons with SCI has increasingly become the focus of research, going beyond the description of one's health state into domains of functioning and disability, as characterized by the WHO's International Classification of Functioning, Disability and Health (ICF) 5 and summarized in the International Perspectives on SCI (IPSCI) report. 1 Weaknesses in health and rehabilitation systems can worsen the burden of disability and lead to poorer health outcomes; reduced well-being; and increased risk of poverty, dependence, and restricted participation. 5 Yet, owing to inconsistent or inadequate data sources, comparable figures on the incidence and functional consequences of SCI, as well as health services and social provisions for persons with SCI, are largely unavailable for most countries. 1 As recommended by the IPSCI report, systematic data collection and evaluation of the lived experience of SCI, as well as the state of SCI-relevant health and rehabilitation systems, provide essential information on what society can do to improve the situation of persons with SCI and enhance their health, functioning, and well-being. 1 The Learning Health System for Spinal Cord Injury (LHS-SCI) 6 is an initiative rooted in the WHO's Global Disability Action Plan 2014-2021 Better health for all people with disability and in particular with its main objectives of reducing barriers and improving access to health services, assistive technology, and community-based rehabilitation as well as strengthening relevant and internationally comparable data collection. 7 The LHS-SCI achieves its overall goal of continuously improving the lived experience of persons with SCI in three ways: (i) generating data by means of an international SCI (InSCI) community survey and description of the societal response to SCI; (ii) implementing recommendations by means of national stakeholder dialogs; and (iii) building SCI-relevant policy and research capacity.
A comprehensive description of the lived experience of SCI in different cultural settings is urgently needed as stated by the IPSCI report 1 and constitutes the starting point for an international learning experience among diverging health systems within LHS-SCI. InSCI will be implemented in 28 countries (as of February 2016) in 2017 and potentially be repeated at 5-year intervals to obtain longitudinal and contemporary information of the lived experience of persons with SCI across these nations. The participating countries are from all of the six WHO regions ( Fig. 1) and represent different stages of economic development and health care systems, allowing for comparative analysis. The first community survey of the Swiss Spinal Cord Injury (SwiSCI) cohort study served as model for the development of the InSCI study protocol. [8] [9] [10] [11] As with SwiSCI, InSCI will use the ICF, 12 which provides a framework for data generation by conceptualizing functioning, disability, and health as a dynamic interaction between an individual's health condition and contextual factors. 12, 13 The study aim of InSCI is to comprehensively describe the lived experience of persons with SCI on an international level. More specifically, InSCI tries to describe and identify the determinants of levels of functioning, health, and well-being of persons living with SCI within and across countries. The guiding hypotheses for the analysis of the InSCI survey are the following:
• Functioning, health, and well-being vary between countries and WHO regions.
• Variation in functioning, health, and well-being is related to variation in self-reported environmental factors.
• Variation in functioning, health, and well-being is related to variation in self-reported personal factors.
• Variation in functioning, health, and well-being between countries and WHO regions is partly attributable to macrolevel differences in health systems and policies and general economic characteristics.
In this paper, we report on the overall methodology of the first InSCI survey, including the recruitment rationale, the logistic aspects, and the general analysis plan, recognizing that in some countries, the operational implementation may vary according to local conditions.
METHODS

Design
The InSCI community survey is a cross-sectional multinational survey including 28 countries from all six WHO regions and is scheduled for 2017, with the potential to be repeated at 5-year intervals. Researchers from various countries were invited for the study during conferences of the supporting societies: International Society of Physical and Rehabilitation Medicine (ISPRM) and International Spinal Cord Society (ISCoS); and all who volunteered to do so participate in the study. Data will be collected using a self-report questionnaire with mixed-mode data collection options (e.g., paper-pencil, telephone interviews, online). National study centers are responsible for the conduct of the survey in their respective country. Besides the development of country-specific sampling and data collection strategies, each national study center develops a strategy for reminding nonresponders. Swiss Paraplegic Research in Nottwil, Switzerland, acts as coordinating institute providing guidance and support to the national study centers with regard to sample design, data collection, storage and archiving, and analysis. Details of each country's national study protocol and optional additional modules are briefly described elsewhere in this issue (see individual country reports).
Target Population and Sampling Frame
Eligible persons are adults 18 years or older having sustained a traumatic SCI (including cauda equina syndrome) or nontraumatic SCI. Selection of participants adheres to a two-step process: First, potential participants will be identified based on selected codes from the International Classification of Diseases (ICD-10). Selected codes for SCI are in accordance with two studies 14, 15 that showed that these ICD-10 codes are the most commonly used and reliable codes associated with SCI (Table 1) . In a second step, available medical information of selected patients will be reviewed, and upon confirmation of an SCI, patients will be included in the study. Eligible subjects are residents of the respective country who live in the community with SCI, are able to respond in one of the available language translations of the questionnaire, and have provided informed consent. Excluded are persons with spinal cord damage due to congenital etiologies such as spina bifida, or neurodegenerative disorders such as multiple sclerosis, amyotrophic lateral sclerosis (ALS), or peripheral nerve damage such as Guillain-Barré Syndrome. Persons who are inpatients receiving first rehabilitation or first acute care at the time of the study are also excluded owing to lack of community experience with SCI.
Owing to unavoidable differences between countries in existence and access to contact databases for individuals living with SCI in the community, InSCI allows for multiple sampling frames for the recruitment of participants. Each country defines its sampling design process. To ensure high scientific Flaccid tetraplegia G82. 4 Spastic tetraplegia G82. 5 Tetraplegia, unspecified G83. 4 Cauda equina syndrome S12
Fracture of the neck S12.0
Fracture of first cervical vertebra S12.2
Fracture of other specified cervical vertebra S13.0
Traumatic rupture of cervical intervertebral disk S13. 2 Dislocation of other and unspecified parts of neck S13. 4 Sprain and strain of cervical spine S14
Injury of nerves and spinal cord at neck level S14.0 Concussion and edema of cervical spinal cord S14. 1 Other and unspecified injuries of cervical spinal cord S17
Crushing injury of neck S19
Other and unspecified injuries of neck S22
Fracture of rib(s), sternum and thoracic spine S22. Based on a power analysis using data from the SwiSCI community survey, 8 a minimal target sample size of 200 participants per country is expected to provide sufficient power for comparative analysis of functioning outcomes across countries. Expecting a response rate of 50%, the sampling frame by country should at least contain 400 individuals. 8 The power analysis used person ability scores in five ICF domains (b1 mental functions, b2-b8 functions of body systems, d4 mobility, d5 self-care, and d6-d9 involvement in life situations), which were calculated using Rasch analysis. 11 To estimate minimal sample size, a 10% difference on these ability scores between subgroups was defined as the minimal important difference, with a power of 80% and α error of 0.05. Since subgroups may not be of equal size, the consequences of variations in the relative size of two comparative samples were considered for sample size calculation (Table 2) . 8, 16 For subgroups of equal size, sample sizes vary between 74 and 194 and are moderately sensitive to size ratio.
Medical Ethics
As an international survey, InSCI adheres to universal ethical standards, such as the Declaration of Helsinki 17 and national regulations governing research involving human subjects. Compliance with national laws and regulatory approvals by institutional review board or ethical committee are mandatory for all countries. Informed consent will be sought from each subject or the subject's legally authorized representative, in accordance with national regulations. Each country will specify whether informed consent will be obtained written or verbally. All data will be de-identified before being uploaded to a common database.
Data Collection Tools
The InSCI Questionnaire-The Person's Perspective
The study aim of the InSCI community survey is to comprehensively describe the lived experience of persons with SCI on an international level. The underlying InSCI data model is based on a similar approach as the WHO's World Health Survey, which used key components for health as basis for questionnaire construction. 18 For the InSCI data model, the ICF framework 12 acts as guidance in selecting the most appropriate ICF categories to fully describe the lived experience of SCI, that is, to capture what matters most to affected persons. The InSCI data model is based on categories included in the Brief ICF core set for SCI, long-term context, 19 and ICF rehabilitation set 7 complemented by selected psychological-personal factors, 20 lesion characteristics, and appraisal of health and well-being. This resulted in a total of 47 ICF categories to be covered by the InSCI questionnaire ( Table 3 ). The goal was to develop a data model that comprehensively captures the lived experience of persons with SCI but at the same time is practicable in participant burden (i.e., not too lengthy). 21, 22 To date, no single measurement instrument exists that covers all relevant ICF domains to comprehensively measure the lived experience of SCI. Existing and sound measurement instruments often focus on specific domains; and hence, the InSCI source questionnaire had to be compiled from various existing data collection tools and original questions. The argumentative process of question selection to operationalize the data model was guided by the four principles of efficiency, feasibility, comparability, and truth and discrimination. 23 Entire scales of sound and short data collection tools were used whenever applicable (e.g., Short Form (SF)-36 for the assessment of vitality and mental health). If the use of entire data collection tools was not feasible, for example, because they involved too many questions, single questions from general disability or SCI-specific tools were preferred, which comprised at least cognitively tested questions. The selection of questions for the InSCI questionnaire has been an iterative consensus process of internationally renowned experts in the field of SCI. A detailed description of the data model and the development of the InSCI questionnaire is described in detail elsewhere in this issue. 24 Briefly, body functions are covered by subscales of the SF-36 (vitality and mental health), 25 questions from the Brief Estimated minimum sample sizes to detect a 10% difference for five standardized ICF-based scales using two samples (subgroups) of varying relative size (ratio range, 1-5) with power 0.8 and alpha 0.05 for the five ICF-based scales.
Estimates were derived using the power and sample size application in Stata (version 13.1; Stata Corp). The gray area indicates minimal sample size estimations of 200 or less. Pain Inventory, 26 and adapted questions from the Spinal Cord Injury Secondary Conditions Scale. 27 Activity and participation are mainly assessed by questions from WHO's Model Disability Survey (MDS), 28 the Spinal Cord Independence Measure for Self-Report, 29 and the Spinal Cord Injury Functional Index. 30 Evaluation of work integration and health care services involve questions taken from different tools. Environmental factors will mainly be assessed by the Nottwil Environmental Factors Inventory Short Form 31 and questions from the MDS. 28 Relevant personal factors will be measured using questions from the General Self-Efficacy Scale, 32 the Moorong Self-Efficacy Scale, 33 the General Belongingness Scale, 34 and the MDS. 28 Additionally, basic sociodemographic and socioeconomic characteristics will be gathered as personal factors. Information on lesion characteristics include selfreported severity and completeness of lesion, etiology, and date of SCI. Appraisal of health and well-being will be assessed with the General Health scale of the SF-36 25 and a 5-item selection of World Health Organization Quality of Life-BREF, 35 respectively. In total, the InSCI questionnaire comprises 125 questions, and its estimated time for completion is 30 to 45 minutes.
A multidisciplinary team with expertise in measurement, statistics, survey research, information technology, and documentation developed a paper-pencil version of the InSCI questionnaire that serves as template for all countries. The InSCI questionnaire can be self-administered (paper-pencil or online questionnaires, available for use on desktop, tablet, or smartphone) or interviewer-administered (face-to-face or telephone interview). A first draft of the questionnaire was discussed with the national leaders and coordinators of the participating InSCI countries at the ISCoS (Montréal, 2015) and ISPRM (Berlin, 2015) conferences. Feedback from these conferences has been incorporated, and a final draft of the questionnaire has been discussed with experts in respective fields.
For the various translations of the InSCI questionnaire, cross-cultural adaptation based on the guidelines proposed by Epstein et al. 36 will be applied. These guidelines are designed to maximize the attainment of semantic, idiomatic, experiential, and conceptual equivalence between the English InSCI reference questionnaire and the translated versions. This guarantees both appropriate linguistic translation and cultural adaptation to maintain consistency and the content validity of the InSCI questionnaire across the different participating countries. As a general translation guideline of the InSCI questionnaire, participating countries are advised to only adapt the questionnaire (e.g., altering content or design components) when substantial improvement for a specific sociocultural context is attained. The order of questions and response categories cannot be changed. Maintaining equivalence of the semantics of a phrase has priority above literal translation. Therefore, if a phrase cannot be properly translated by simply translating the words, the appropriate viable translation may be a translation that includes adaptation of content, format, or other feature. Unless validated translations of data collection tools are available, the instructions, questions, and response options will be translated in a three-step process involving two independently translated questionnaire versions, which will be synthesized, checked, discussed, and approved by an expert committee within the national study group. 36 In a consecutive pretesting phase, difficulties in the questionnaire and study design have been assessed in each country to ensure comparability and equivalence of data. The pretest of the English reference version of the InSCI questionnaire has been performed in the United States and included focus group interviews to test content validity, and the assessment of test-retest reliability. Pretesting of the translated InSCI questionnaire including persons with SCI in all other countries has been recently completed and additionally helped improve the final version of the InSCI questionnaire. Based on the issues raised during translation and pilot testing, decisions on the final version of the InSCI questionnaire have been discussed by researchers from the study center, the chair of the scientific committee, and two international advisors at the end of August 2016.
Variables of the Health System and Economic Resources-The Societal Perspective
The InSCI research framework allows both national (within country) and cross-national (between countries) analyses. To make this possible, information on specific variables of the health system and economic resources variables, such as community rehabilitation and return-to-work programs, health and accident insurance, and social welfare systems, will be collected to describe the current stage of economic development and health care systems in each country. These variables are potentially important environmental factors or interest to the outcomes of the InSCI study and can be used as factors in the quantitative analyses of functioning, health, and well-being of persons living with SCI. For a detailed list of these variables, see Pacheco Barzallo and Gross-Hemmi 37 in this issue.
Data Entry, Management, and Access
For data entry, password-secured web-based entry forms will be used. To guarantee data security, only study participants and dedicated staff of the respective national study centers will have access. This allows both continued data entry on a case-by-case basis and real-time monitoring of accrual rates. In addition, the study center may advice individual countries on operational issues to ensure maximal subject participation.
Study data will be de-identified, harmonized, and centrally stored on a password-protected database server. The study center will be entrusted with the monitoring and coordination of the data collection process, the combining of national data files, and archiving of the data. For country-specific national modules, the countries may use either the central database or their own local database. Personal data of participants will be stored in each country's local database. Both study data and personal data will contain a unique identifier (InSCI ID number) allowing for the linkage of the data sets when required. In addition to the strict de-identification of study data, country-level information will also principally be de-identified in reporting of functioning outcomes.
Access to the central database will be password-protected, monitored, and restricted to registered users. Access to the national study database holding personal data will be restricted to a small group of authorized study personnel under the responsibility of the national study center. All study staff will sign a declaration of adherence to data protection regulations.
Upon closure of the InSCI community survey, all data will be systematically checked to ensure that the subject was eligible and the informed consent was signed, and nonsensical responses will be resolved based on standardized operating procedures. The national data will be available to the research teams of each participating country at any time. All researchers intending to use InSCI survey data will have to submit a formal research proposal to the InSCI scientific committee.
Data Analysis Statistical Adjustment for Response Bias, and Data Analysis Plan
Possible country-specific response bias will be estimated by the study center through a unit nonresponse analysis that looks at targeted participants who did not participate in the survey, based on existing personal participant's characteristics (e.g., sex, age, lesion level, date of onset of SCI). To account for nonresponse bias, inverse probability weights based on the propensity of response will be computed for each country. The study center will also account for item nonresponse (missing item response data). If possible, logical imputations with values unambiguously inferred from other response options will be made. Otherwise, data will be imputed both with single imputation and multiple imputation methods, 38, 39 as the preferred use of single imputation or multiple imputation data may depend on the application and previous experience of the researchers. Rasch analysis is the principal validation tool in InSCI to compute and ensure conceptual coherence and cross-national equivalence of ICF-based scores.
11,31
Data Analysis Plan for the Lived Experience Across Countries
The data analysis of the InSCI survey consists of a twofold approach. First, the perceived lived experience of people with SCI (the person's perspective) will be analyzed with regard to items of the InSCI questionnaire, which will then be contrasted to variables of the health system to determine the influence of the countries' health systems on the lived experience (the societal perspective). 40 To achieve this, the analysis plan will analyze both the person's perspective and the societal perspective separately, as follows: 1) Data analysis plan for the lived experience and participation in the society-the person's perspective First, functioning profiles across all functioning domains based on the prevalence of functioning problems among the population with SCI will be created. Heat graphs 41 will be used to visualize the extent of functioning problems in both, SCI samples and SCI subgroups identified as meaningful for comparing information across different countries, namely, SCI type (tetraplegia, paraplegia), etiology (traumatic and nontraumatic), SCI degree (complete/ incomplete), age (16-30 years, 31-45 years, 46-60 years, 61-75 years, and 76 years or older), and sex (male, female). 42 Second, the complexity of functioning in relation to SCI will be explored using graphical models. Based on this innovative statistical approach, we will be able to examine the association between aspects of functioning and identify the areas of the lived experience that are most influential for optimizing the health of people with SCI.
A graph is defined as a visualization of (V, ε), where V denotes the vector of the functioning variables of interest (also called the nodes of the graph) and ε a set of edges representing the dependence between those functioning variables. The edges can be undirected (x-y) or directed (x →y or x ← y). Undirected graphs will be used to visualize mutual association between functioning variables, whereas directed acyclic graphs will be used to represent the effect of hypothetical interventions in each functioning variable on people's health. The undirected graph, called a skeleton, will be estimated using the PC algorithm implemented by Kalisch et al. 43 In this algorithm, a series of conditional independence tests (starting with three functioning variable and then increasing the set of functioning variables step by step) are carried out for eliminating the edges from a complete graph, that is, one within which all variables (nodes) are connected. The final edges in the skeleton indicate some strong dependence that cannot be explained by conditioning on other variables.
To identify which aspects of functioning may most importantly contribute to optimizing health, intervention calculus developed by Peter Sprintes and Clark Glymour and implemented in the pcalg R package will be applied. 44 Setting in the skeleton all edges connected with the selfreported health variable so that they are directed toward the self-reported general health variable at the end will allow us, by using observational data, to quantify the effect on health that is achieved by setting one functioning variable to a particular value (in this case, the value "no problem because of a hypothesized intervention"). Third, we will investigate the relation between different aspects of functioning and contextual factors. Aspects of functioning and environmental barriers will be aggregated into clinically meaningful domains of functioning (e.g., mobility, self-care, domestic life) by maintaining conceptual coherency with the ICF and ensuring robust psychometric properties of the metric obtained following the approach developed for the SwiSCI community survey. 45 The Rasch measurement model will be applied to derive interval scales for the identified subdomains. 46 For existing associations between body functions and activities and participation subdomains, the effect of environmental barriers will be studied by comparing moderator hypothesis, mediator hypothesis, and direct effect hypothesis. In addition, we will adjust for variation in age (in years), time since injury, sex, SCI type (paraplegic/tetraplegic), etiology (traumatic/nontraumatic), SCI degree (complete/incomplete), and education. Personal factors evaluated with various measurement instruments will also be considered once their Rasch scores have been estimated. 47 2) Data analysis plan for the influence of the health system on the person's lived experience-the societal perspective Owing to the hierarchical structure of the expected data, a multilevel approach is inevitable to determine the societal influence on the lived experience of SCI across and within countries. 48, 49 The most appropriate way to handle such a data structure is to use extensions of standard regression models that allow for clustering of outcomes between individuals in the same cohort. For example, individual data are nested in different levels, such as the community level, country region level, and country level. One main obstacle of ordinary least squares regression analysis applied to a nested data structure to ensure that the standard errors of the regression coefficients are valid (as these will most likely be too small or too large depending on the level of the variable (within or between cluster variable) because of unobserved heterogeneity if the hierarchical data structures are ignored). Consequently, random-effects (also known as "subject-specific", "conditional", "mixed", or "multilevel") regression models will be used, which allow us to account for sources of heterogeneity that may arise at the different group and/or individual level by portioning the error term of the regression equation. 49 These models are also particularly suitable for the analysis of incomplete and/or unbalanced data.
For all analyses, well-established statistical software packages such as STATA (StataCorp, Texas) and R (The R Foundation for Statistical Computing) will be used.
GOVERNANCE STRUCTURE
The InSCI governance structure aims to ensure ethical and scientific excellence, good partnership with the community of persons living with SCI, and efficient and sustainable daily and long-term study operations. The governance structure consists of six principal organizational units: a steering committee, an executive committee, a scientific committee, the study center, national study groups, and interest groups (Fig. 2 ). These are each described.
• Steering committee: consists of the country study leaders and representatives from individuals living with SCI, the supporting societies of ISPRM and ISCoS, the scientific committee, and the study center. It will meet twice a year. The steering committee sets the principles governing the quality and management of the overall project including the work progress of the entire LHS-SCI initiative, and oversees the results, outcomes, and dissemination of all activities performed. In addition, the steering committee approves the creation of interest groups to guide and supervise project groups within a theme of scientific content and feasibility aspects.
• Executive committee: consists of eight individuals from the steering committee who will oversee the daily operations performed by the study center. The committee meets on a regular basis, and the decision making competence lies within the framework approved by the steering committee.
• Scientific committee: consists of a chairperson, chosen national leaders, ISPRM and ISCoS representatives, and senior advisors and will be responsible for the scientific content of InSCI and all other following activities. The scientific committee will meet twice a year.
• Study center: provides operational infrastructure in administrative, statistical, and technical support. The study center reports to the executive and scientific committee.
• National study groups: are composed of the national leaders, study coordinators, delegates of the national ISCoS and ISPRM societies, patient organizations, and local persons considered beneficial for the success of the project in each country. This group unanimously decides on country-specific issues and coordinates all activities within the LHS-SCI initiative in their respective country.
• Interest groups: provides an informal forum to develop the research agenda and funding plans as well as the implementation of nested and joint projects. Upon request, experts for a defined subject area provide scientific expertise and advice within the LHS-SCI initiative.
DISCUSSION
In this protocol paper, the overall aims and design of the InSCI community survey are detailed. InSCI will be the first standardized survey on health, functioning, and well-being of persons with SCI to be executed simultaneously in 28 countries across all six WHO world regions. As an important first step within the LHS-SCI initiative, InSCI serves as a platform to generate evidence on the lived experience of persons with SCI on an international level. To monitor goal achievement of the LHS-SCI, the InSCI community survey is foreseen to be repeated at 5 yearly intervals to evaluate progress in the health system development and service provision.
As an international survey, InSCI involves several methodological challenges that need careful consideration and planning. Each will be reviewed in turn.
Representativeness of the Sample
For cross-country comparisons, as planned for InSCI, population-based random samples would be ideal. However, as comprehensive registries on persons with SCI are lacking in many countries, such random samples are hard to obtain; and this limits the representativeness of the sampling frames. 40 To guarantee feasibility and best possible adjustment to local conditions, national study groups develop country-specific strategies regarding sampling frames and sampling modes within the given InSCI guidelines. This flexibility ensures that the targeted minimal sample size of 200 eligible participants per country can be reached. This may, however, create a risk of nonrepresentative samples owing to suboptimal sampling frames. To address this issue, guidelines concerning target populations have been clearly defined, and a hierarchical suggestion of defined sampling frames have been developed. Moreover, for analysis, countries with similar sampling frames will be clustered and different scenarios and sensitivity analyses of functioning outcomes will be applied. All analyses will be adjusted for demographics and SCI characteristics, and random effects models will be used to account for unobserved heterogeneity.
Addressing Nonresponse Bias
The use of a Web-based data entry form for immediate data entry will allow the real-time monitoring of the response status of eligible subjects to ensure reminder management to nonresponders by national study groups. Each national study center develops a strategy for reminding nonresponders. As the experience of SwiSCI has shown, an elaborate reminder strategy can effectively increase participation rates. In the SwiSCI community survey, a first written reminder was followed by a telephone reminder, and this combination was an efficient way to optimize response rates. 10 Based on this experience, a nonresponse rate of approximately 50% can be expected, 8 and all participating countries are advised to collect survival status and basic data of eligible subjects to address and correct for unit nonresponse by inverse probability weights based on the propensity of response.
Data Collection
Whereas the InSCI questionnaire was designed to comprehensively capture the lived experience of persons with SCI considering the four guiding principles (efficiency, feasibility, comparability, truth, and discrimination) that directed the argumentative process of question selection, the validity and reliability of the InSCI questionnaire still needs to be confirmed. A first approach toward content validity of the questionnaire was established by using well-established ICF domains for SCI research purposes. Moreover, the recently completed US pilot study that assessed content validity and test-retest reliability in a sample of SCI persons as well as the country-specific pretests with SCI persons provided us with additional data on psychometric evidence and cross-cultural adaptation of the InSCI questionnaire and helped improve the final InSCI questionnaire.
Furthermore, as cross-national comparison is an aim of InSCI, data collection has to be harmonized to a certain extent so as to be comparable across countries. Thanks to the Web-based data, entry mask harmonization among the countries is possible, which may prevent unexpected bias due to different data entry layout or mechanism. The survey is planned for a common starting point in 2017 so that health systems and service provision to SCI of the participating countries can be integrated. For example, world affairs and/or significant changes in health systems affecting the countries can be integrated as covariate into the statistical modeling of outcomes. Finally, the InSCI questionnaire was developed to be culturally sensitive and understandable across countries.
Comparability of Results Across Countries (Variables of the Health System and Economic Resources)
As reported in the IPSCI report, specific data on the use of health-care services and the unmet needs of persons with SCI are often lacking and difficult to obtain, particularly in low-income countries. This results in high variability of available information. 1 Yet, data about health system performance and economic resources of a country are of particular importance to understanding the societal response and may point to possible inequalities between countries. 40 To determine the societal response to the lived experience of persons with SCI, variables on the health care and rehabilitation system as well as economic resource variables of the 28 participating countries have been collected and will be integrated into the statistical modeling to determine the influence of the health system on the lived experience of SCI within and between countries. 24 Finally, it is important to mention that insights gained from InSCI alone will not be a complete guide to reforming practice, research, and policy in the field of disability and rehabilitation. The role of InSCI in the context of the LHS-SCI is to provide comparable evidence on the lived experience and needs of persons living with SCI. Continued research in the field with detailed in-depth analysis is necessary to guide further developments.
CONCLUSIONS
InSCI provides an international platform to gather evidence on the lived experience of persons with SCI and supports the LHS-SCI initiative for planning, implementing, and monitoring improvements in health care systems and service delivery. Results of the InSCI survey will provide the basis for continued research and, in particular, will support the background for stakeholder dialogs -the second pillar of LHS-SCI-that will be used to identify potential targets for interventions to improve the situation of persons living with SCI.
